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#^ "^A- 2002/11/13 



• ^^dransform) 7]^^ o]^^ ^ej-o] a^^oi^ ^ ^ i^^^ 7fl 

■g: cJ-E- >I^^L^ ^^1 ^ «<3-^^. ^S.^%^(Speed Equalization) ^ # 

S.^^(Velocity Transform)^ ^^l-S-^V^ ^-^^ (Dynamic 

Characteristics)^ a] z^-sj. (Visualization) ^^i^ ^^-^ . 

3i()^^ ^ifl 3^€(0riginal Pattern)3f ^-g^ 5.^ (Format)^ ^^(Point Series) 
S. X^^t).. ns^M-. 341^^ ;^>:^«^ ^^^ol ^'^isl*^ $X^B.S., 

^ sfl^ofl cfl^>c^ ^'^JCStatic Character istics)<^l ^"^sj^ ^sfl^ 'H^^^ 

^-g-^ ^4-<='ll5. ^^^^ ^ ^-^o^, 91^^^^ fe^ ^ 

^191: 4^ Sl*=>1 ^■1^'?1^<^1 ^<H-^i 7pJ- e ^^1 ^ ^>^^ ^SA-l^^ (Ski lied 
Forgery)*^ tfl^!: ^^^J^ ^<5m 2l3|-7> $14. 

S. 1 
[4^01^1 
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%^ ^y^V: 2002/11/13 



71^^^ ol^tb ^^1 ^ ^ {APPARATUS FOR 

VERIFYING AN ONLINE SIGNATURE USING OF TRAN^fORM TECHNIQUE AND METHOD TEHEREFOR} 

£. 1^ -g- ^^HHl ^€ €^ 7li^^ ol-§-^ ^2^-^ 

^. 

£ 5^, <^l?itfl, 167flS ^cJ-'*'}^ •3rliiiS.il ^(Radial Histogram), 

:£ 6^ £ 1^ ^^^^ ^>H1 T^'^^E.. 

100 : >H^eilolBl <a^^ 101 : A] 1 ^^^i^S. ^%^) 

102 : 2 104 : 

106 : DB 108 : *><>l^B;i ^l-iil:^ 

110 : 
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%^ ^^>: 2002/11/13 



<12> ^ -^Sj^^^ 7l^Sl A>-g.^> Ol^ 7l#<^ ^tb ^-^S. ^1-^ ^^1^ 

ol;^l(Tablet Digitizer : ^i^^i}- :y:ol ^e^-^ ^i^ 

71^^ ^€ 7l^^ ol-g-^ ^el-ol A-lT^6l^ ^ 

<13> 7'!i<^B\ ^^-^ ^9l^}7] '^^SL^ 7]^ vfl-§-, ^^M" ^> 

5£fe ^^<5l 3.xil-fe ^-^^l^^^l ^7l t»fl^«^, ^e<^^ >^>^ ;^>^17> 

<14> Ol&l^ Ajjqiol^6ll 6^-^ ^Ol HJ.^ ^.■S] A-li^ Ol^ 1^^^ 7fl^fi1 

^Hl^^l^ <^l-§-*l-^ ^^'^] «l«fl ^^^^1 ^1=1-^ ^7>1- ^JL ^7lfe ^21-^. 

^2^^ Tl^^a-ol ^ul, A>^;;^l.l-ol -gTll ^-g-^ ^ ^tt-fe ^<^>H -fh-S-t!: 

<15> A^tg^ tH7ll ^<^^ ol§.ofl 71^^ ^iS. 7fl^ :?V^ A-^T^^ s.^^:^ 

Bl 37fl ^>o]7V vfTll ^>^<^H. tiliil^ ^^Ol ^^tb ^ol^. 
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^ 1020020064519 'S^V'- 2002/11/13 

cf-iiol 7>;^1 -a->««>t!: 'S^d^^ ^-f^ ^^>. -^I^^^i^-i: 

5]^, o]61] TtJ-S). ^Olo] AiT^tb ^^-'^^l «l«fl 3.711 ^<^^^>\^, ^1 

^<^Ai ^:£7> ^1^1-71 14 ^1-^ ^^o] U|-B|-I47fl ^2:^>7> 

(Signing Process)^ ^^91 (Dynamic Char act eristics)7>^l» ^tfls. ^2i^}7]^ 
^11^ ^ft^V^fe- ^'i'H ^^i^ 41^Ai^ (Ski lied Forgery)^ 7>3^xfl7l -^Itb 

<i7> <*1-S-«V«^ ^^(Capture)€ 'H^^:a.<^fe S.<?3=<^ i=1-ir 

«H AiT^3Jl.5§ (Signing Process)*^ ^^"^l ^:a.7V ^^fl i^sl^l ^tr^. ^ 

^ ^tt ^^2^ ^^J^ ^i^^l a.'^J^o] ol-iJ|5l- 4^(Time 

Series Pattern)^^ ^^^o] ^^o]s.S. "g^^-?! >^i^^-^<=fl^-1 ^}-%-^^ 

<18> olsij- ^^]% ^^^\7] ^tt IJ-^^ ^2fl«^^ ^]^-^ ^^1- 
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^^ *^;^>: 2002/11/13 



<i9> nam, o]^:^o] 4E).DiB|^^ ^^ 0]-%-^ ^^<^1>H^, -^^fl 

^Tfl ^t^^ Slxq-. 



<2i> ^ ^1^^ ^nj-o)] oy^^ ^SlS., ^ ^S^*^ ^ 

711^^ ^-g-tb €^ ^^'^l '^i^J^I^^ ^^4r ^]^^- ^^3111 

^^^^ ^ ^€ 71^^ <^l-g-^ ^B^91 ^^1 ^ «<J-'S 

AiT^T^nolB^ >H^1^1*=>1^ -a^^* >»>i^ Al^:i6j| tfl§H ^5. 

^%:^(Speed Equalization)* 'S^J^l-fe ^1 1 ^€ € 

>^i^t^l<5lBl <a^-^» ^tfl A-^T^o^ A]^>;6)l izfl^Vo^ €^(Velocity 

Transform)^ 't^^^H . sJfl^ ^l^^i^ '^^J^V^ :^ 2 ^i^tl*^!^! 

^^tb 'HI -^^ >«A^«i-fe ^^'^i^ ms.^n 



^ 1020020064519 2002/11/13 
ol^BlCDifference Vector)* ^S^^^Vfe ^H^^ ^^^^J ^V*:*!^^ ;^]^^<^l^i ^S-^^^ 

o]^6]7]^ ^^^S. 71^^^ ol-§-tb Sr^^ ^^91^ ^^1* 

A^^l^ ^^^^ DBS-^B) ^}-%-:^}^ ^tb ^ 
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%^ 2002/11/13 



c25> ^ «>^^t!: ^^H'^'fl =11^ 7li^^ ol-g-tb ■^A'^ A-^T^oi 

^ HAl^ A-li^iillolBl <a^^(100), ^^^(101)(102). 

^#^(104), DB(106). ^}<^]^^ :^'il:^(108). ^^^(110)» 

<26> Sl H Si^]^ ^«=»1. <g^^(100)^ ^1-§-^> ^^^^ ^fl^^ 

<27> oiej-^ A^i^ciioiBl <3^^(l00)«^>^i '^i^ ^l€iii(C)^ 2^>€ sl^^ 

, <:fl^t(l C={pi, P2. ••••• PN>^ S^^i:^, A ^^at!r ^1^> ^^-^^ ^^^^ 

ji, oit^i 4zl-o^ ^ p.^ ^A^, ^ X, y ^afe Pi(x). Pi(y)^ 

<28> €^(101) (102)^ A-^Tgt^lolE^ <a^^(100)o1lAi ^]^MC)<^ tfl«fl ^ 

<29> olBl^ €^^(101) (102)^ 1 €€^(101)^ ^<^Ui^ ^^S. 

7> 7>^*V'^ ^fl^^^^V^ =^^<^m. <=>1&1^ 

:§.2)-6J| ^«(|, ^gfl >Htg;^].7]. A-^rg^ ^ ^:?VS1 :aol^ 3^^<^>H^ 

<30> <>]$\. v^^d\] ^3i^^ A-l^g 3)-;^ si ^r^^^ ^]^^^}^ 

<3i> A-lTgaB^o] C={pi,P2.....PN}^ ^ 
2^>€ Bl^iHoi s={si. S2 sn}-2.S. 
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2002/11/13 



S-^^ Vx^ Vy* -^^C].. 



^ y,= (-P,+2(3c) + 8 • /»f+i(a:)-8 • .-i + £-2 («))/12 

y, = ( - P i+2 (y) + 8 • /> f+i (y) - 8 • <-i (y) + /» <-2 (y))/12 
<35> ;t3)-# 6i-g-^>c^ ^ Pi«^Aifi1 1=^-5- [t^^^ 2]<^ 



<38> 4)5^ [^^-i^ l]3l- [^^-24 2]# <5l-8-^<^ 2;a>€ sl^i^J^ SSI Jl^ Si 

<39> [^^^ 3] 

<40> /• . 1 

Si=pi z=l,2 
"« Si=s/-i+(pi-pi-i) i=N-l»N 
sa=si-i+v*A/«© otherwise 

<41> ol5l^ [^^-^ Sl'^'H ^-5^^+ -T- ^]^^^ ^ ^^^ij. T3>Xl^6(|A-l [ 

1]^ ^-i-^ ^ ^t!: ^^1^. ^'^^i ^^^^ >m ^ 



<33> 



[4^^^ 1] 



<36> 



[^n^ 2] 



<37> 
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#^ <S^>: 2002/11/13 



c42> ['^n^ 3]<^Ai "S^^ M-^xfl^ ^t^ 

^m^:^* M-Bi-xflfe ^^a^ ^^^^ ^^m^. -^^ 

7V;^m. ^^31 ^o]^ ^£7> :i ^1^* o.^ ^m^l ^l^l^l-Tfl 

<43> S. 2a ^ £. 2b^ -S^fl^ ^-1x^4^4 ^£3g%:g|.l- til^tb 



<45> £^o|lA-1 <gh ^ ^fe wl-iq- ^o], 5. 2ai4 3£ 3a^ :3. ^bJ|7> Tifl-f -fr^^^V^V^-, 

€ £ 2b5q- £. 3b^ 2.*a=«=>1 =1^ ^ '^'Ife ^^"^^ 

<46> S. 121 2 €€:^(102)ofl «fl^^>fe- ^S.^:&(Velocity Transform)-ar 

C={pi.P2 PN>» [^^^ 4]<^ tt^el- a 1=1-^ 2^>€ sl^iiS^ V={vi. V2, 

.... VN>^ ^^*V^ ^^sl 4^^!^. 

<47> [^^<J^ 4] 
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%^ ^^>: 2002/11/13 



'vi = V3 / = 1,2 

Vi=^VN-2 l=iV — l,iV 

vi = (va, Vyi) otherwise 



# -^^^ VN-1^ VN<^ tflSflAi^ P>;^1^^^ i^n^ 1]^ 2i-§.ol 7>^^^ VN-2^ 

zitfls ^-g-tb^. <^1^^ 4]^ ^fl ^^11 ^<=fl ^-^l-*:^ ^ i3:'='l 

^q-fe sfl^ol ^ ^^c>fl ^*fl a^^x^-fe ^olcV. 
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«4> rl-Al £ 1^ %2.n ^#^(104)^ ^ 

7lAi, ^:^1^B1^ A^^sll^^ ^-B^-^flfe Sj-S^-ulB] ^-^ ^"^^S-, ^ 

^i^^^ ^^H>H^ xq-^ [5. 1]«^ «>5q- ^-8: ^:^si-5l-xilt|#-^ AV-^-^V^rV. 
<55> [S. 1] 



Total Signing Time 


^i'^* ^1^!- 


Pen Down Duration 




Number of PenlJps 




Positive Vx duration 


^1^4^71- ?]t4 T^^i-ol 


Negative Vx duration 


?Jt-i: T^^K^l ^1^^ 


Positive Vy duration 


^al4H7|- «y=s) 5Jt-i: ^^ir^l ^1?!: 


Negative Vy duration 


^^^S.7[ U% ^:L^o| ^1^^ 


X velocity 


^5 


y velocity 




Aspect Ratio 




Upper to Lower Ratio 




Left to Right Ratio 




Center Cross 


A-I^^sl Tflaiol ^Tllf 41^ ^Kfe SSl-^^ 


IMl 


Invariant Moment #1 


IM2 


Invariant Moment #2 


IMS 


Invariant Moment #3 


IM4 


Invariant Moment #4 


IM5 


Invariant Moment #5 


IM6 


Invariant Moment #6 


IM7 


Invariant Moment #7 


Direction Histogram 


4 ^<^1 9l<=^M^ «|ibSzi^(-^^(bin) =r-8) 


Radial Histogram 
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-i^^ ^3^*1-71 S ^ ^^Sl ^^Stl "c}-^>^ (Radial 

Histogram)<i tfltfl ^3^*1 ^^«>71S. t!:T=1-. 
<59> ig-A>^ ^^iSZL^^l^ ^Tfl^-a^ ^^-^.S. ^2L^&:A] ^"=»fl'^i S. 5 

:^o] w^A>>j-o g 167lli!l '=g^<Hl 3L^M(sample point)^ 

j^zL^^s.. A-itg^ =^^o] ^mjL sife 7i$^s. ^ 

<6o 7(}c>]^^ y^^^aos)^ ^^^^^^ ^^^^^ sa^^^i'^'^'^i 

<62> [^^^ 5] 

<64> ^7]^^], Foife I^^ Fli^ SJ^'^^^ ^^'^ FEi^ 

A^i^^ ^Bl^ I^^ ^T^l^rf. 

<65> H^m. [5. 1]^ BliiiM ^ ^<J-^-^^ -arl^iS-ii^ (Direct ion Histogram)^ 

z^-z^-Sl ^>o1:b.t:1.^ Ti|.-g. 6] 31- :&ol ^Vol^i :X>ol^Bl«fl -a-SJ^VTll 
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^^ <a^>: 2002/11/13 



<«6> 



<67> 



D=f}Hrif)-m\ 



<68> 



o^7lA-1. Dfe- ^l^iS.^^ ^M, ^(bin)^ 7fl^. H(i)^ i^^B ^1^ 



(test) 54)€^S.-f-Bl ^'3^ ^^S^^. 

<69> Ol^g-S^ ifj-i^ofl Sl^^ ^2flSl S-^g^B:]^ [a lJl-El-\i ^o] 447fl^ 

1- 7}7]yj^, nj-^^^ ei^s.zL^3ii. i^AV^ §i>zszi^o] ^o.^ tflasi 

7fl 22711^ Aih^^ 7>xl7ll ^tf. 

<70> ^^^(llO)fe >8-^tb :*>«>1^^ ;^^^(108)<^1^^ ^>«^l^BloI| ^71 

*>o^ oj^Ait^ji)- J^s.AiTg:?VS1 <:^^» ^^^^(110)^ 5. 

q-H^-vf wVsq- :^ol 37fl^ sflolol, ^. <a^f^(input)5!l- ^Hf- (hidden) ^ 27lls^ 
^si(Neuroii)'a: #^f'(output)^S. ^^''^^ <=>]-%r^<^ SJ^-H^^ ^ 

^>«-i^<^l ^^^^ sl^^^S. ^^tb^-. 

<7i> ^M, ^€ ^ ^7] [S. 1]^ ^^^Bl» ^#*>JL. 

§ ;m ^^l^Bll- ^^tb «?^7> «a^^(Fi~FN)-^S 

f-Sl 27fl^ 21-Zl- ^"^^ >H^'H1 tfl«flAl^ 1,0, C^.^ Aitgofl tflSflAi^ 0.1*^1 

^ M5ll<:>l^(Training)5l<H ^^^(110)^ o.^. o] ^K-1<=H1'H 

1 7>:^H. 'H^^^ -fH^>:£7V zi iSJtol 3.cl-)# <^l-§--3V<=^. 

•a^^ t!:;^Cnireshold):a.tl- oi^s^ a^t^ o.^. :^;^*>al, ^-^ 

•Hlfe- ^2: A^i^ O.^ ^^^C]-. 
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<^7^: 2002/11/13 



^4:^<^1A-1 i+B]-i:i-^ ^^oi ^A^^ 7li^^ 2-«y=«^ ^^^^ 

o.S.^ ^^'^ 3711 7j-^tt 7Vxl7ll s\x^. ^-el- 2.**^ 
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^ <^:4: 2002/11/13 



[^^% 1) 

A>^^T-sl ^^A-^i^ DB(Database)» ^^*Vfe ^^^-^ a-^t^ oi^ 

^^A-^t^ DBS^Bl^ Xy^T]- A^t^Sl cflolBl^^H ^1 

:?> A^^iiS. ^^-S)-^ a^^t^HoIb] <a^-^^; 

Equal ization)!- ^^^^ , ^S^^t}^ 1 4^ 

(Velocity Transform)* ^^^^ , ^^fl^ ^1^^^* >fl 2 ^^^1 

^^Ai^g DBS-^B^ A>-§-;^VSl ^^Aii^ofl ifltb ^^^^^ ^ 

7] ^^-^oflA-l ^^^^^^ :x>o]tf|E) (Difference Vector)* '^S^^^Vfe ^>*^1 

^^«>^ ^^^s. ol^<H^1^ ^^i^s. 4€ €^ 71^^ 
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[^^^ 21 

1 9X^^^. 

si=pi /=1,2 
- si=»-i+(i»-pi-i) i=N-l,N 
si=a-i+v«Af«© otherwise ofl o;}^ ^^^ri" "r^*!"*^ -^S-^^^ 

=1. ^^Ai^g ^^^^ ^71 Si^ 2^>-^ ^B] ^^^^ 

^7] V- ^s.. ^7] Jt^ X^S:?>^ Al;?>^^, %7\ ^71 pi<^lAi^ 

S\ 0oflAi^ rl.^ ^B]^ ^^^S. 4€ 71^-i: ol^^ ^51-^ 

[^^«^ 3] 

1 ^<^1 ^'^Ai. 

^7l A-lTgxiI)olB| Al^^iS-^B^ 4^^^ 

'vi=V3 / = 1,2 
«vi=w-2 i=N—\yN 
vi = (v«,v^) otherwise ofl s^^b t^^^H 4€ ^S-^^*>^, ^ 

7] ^i^oi ^;?3o.s. ^€ 7]^-t ^]^-^ ^^'^ Ai^^^ ^^1. 

[^^^ 4] 

^1 1 $i<^>H. 
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7]^91 ^^^^ 71^^ o]^*!: ^2^.61 A-lT^oi^ ^^1. 

51 

^7] ^^A-^i^ DBS.^Blo^ A>-§-^V A-I^o^ tlolE^^-sH ^^-^ ^1 

:?> aI^^iS. 39:^^^ Ait^cflolB] i^^i^; 

Ai 4^ A]^^. ^ ^71 y^] 2 4€ €^ ^^Hl^i ^«r^ Ai^>iS^Bl z^- 

^% ^^1* *«fl ^^^^ ^><>1^b;1« ^^^^ :*H^^ ^-il: ^^1 
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711^1^ o]^^ ^Bl-^ >H^*?l^ ^^"S. 
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